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WKH SK\VLFRFKHPLFDO SURSHUWLHV WKH\ SRVVHVV DQG ZKLFK HQDEOH WKHP WR KDYH DSSURSULDWHO\
GHVLUHGLQWHUDFWLRQVZLWKWKHWDUJHWHGPROHFXOHVRIWKHVROXWHVDQGRIWKHVROYHQW$JUHDWGHDO
RI HIIRUW KDV EHHQ GHYRWHG WR PRGLI\LQJ WKHVH SURSHUWLHV LQ RUGHU WR LPSURYH WKHPHPEUDQH
SHUIRUPDQFHRUPDNHWKHPWREHFRPHIXQFWLRQDO LQVSHFLDOL]HGDSSOLFDWLRQV2QHRIWKHPRVW
LPSRUWDQW SURSHUWLHV LQ GHWHUPLQLQJ WKH SHUIRUPDQFH DQG DSSOLFDWLRQ RI D PHPEUDQH LV WKH
SRURXVVWUXFWXUHDQGPRUHVSHFLILFDOO\WKHGLVWULEXWLRQVLQWKHPHPEUDQHRIWKHSRUHVL]HVDQG
RIWKHSRUHFRQQHFWLYLW\,QSRO\PHUPHPEUDQHVWKHSRURXVVWUXFWXUHLVGHWHUPLQHGPDLQO\E\
WKH PXWXDO LQWHUDFWLRQV EHWZHHQ WKH FRQIRUPDWLRQDOO\ DQG FRQILJXUDWLRQDOO\ IOH[LEOH SRO\PHU
FKDLQV DQG WKH PHPEUDQH VWUXFWXUDO DQG G\QDPLF SURSHUWLHV FDQ EH IXUWKHU PRGLILHG E\
SK\VLFDO DQGRU FKHPLFDOPHDQVVXFKDVFURVVOLQNLQJZKLFKFRYDOHQWO\ FRQQHFWV WKHSRO\PHU
FKDLQV WRJHWKHU :KHQ WKHSRUHVL]HVDUHPDGH WREHFKDUDFWHULVWLFDOO\GLVVLPLODU LQGLIIHUHQW
SDUWVRIDPHPEUDQH WKH UHVXOW LVDQDV\PPHWULFPHPEUDQH WKDW LQFRQWUDVW WRFRQYHQWLRQDO
PHPEUDQHV ZLWK FRPSDUDEOH SRUH VL]HV WKURXJKRXW FDQ SURYLGH DGGLWLRQDO DGYDQWDJHV
LQFOXGLQJIDVWDQGFRQVLVWHQWPROHFXODUWUDQVSRUWZKLOHUHTXLULQJORZHULQPDJQLWXGHJUDGLHQWVRI
H[WHUQDOO\ DSSOLHG IRUFHV  )URP ERWK IXQGDPHQWDO DQG SUDFWLFDO SRLQWV RI YLHZ DV\PPHWULF
SRO\PHUPHPEUDQHVFDQEHSUHSDUHGE\V\VWHPDWLFDOO\XWLOL]LQJFURVVOLQNHUVGLIIHULQJ LQVL]HV
DQGRUGLIIHUHQWH[WHQWVRIFURVVOLQNLQJLQGLIIHUHQWSDUWVRIWKHPHPEUDQH:KLOHWKLVDSSHDUV
WRSURYLGHDSODXVLEOH VWUDWHJ\ IRU WKHPROHFXODUGHVLJQRIPHPEUDQHV LWVSUDFWLFDO IHDVLELOLW\
VWLOO UHPDLQV WR EH UHDOL]HGDQG UHTXLUHVGHWDLOHG FKDUDFWHUL]DWLRQ :HSUHVHQW LQ WKLVZRUND
SURRIRIFRQFHSW VWXG\ WKDW HPSOR\V WKH PROHFXODU G\QDPLFV 0' PRGHOLQJ DQG VLPXODWLRQ
PHWKRGRORJ\WRFRQVWUXFWDQGFKDUDFWHUL]HFRPSRVLWHDV\PPHWULFSRO\PHUPHPEUDQHVIRUPHG
E\GH[WUDQFKDLQVDQGFURVVOLQNHGE\SRO\ROV 7KLVVHOHFWLRQRIPRGHOPHPEUDQHV\VWHPVLV
EDVHG RQ WKH UDWLRQDOH WKDW GH[WUDQ DQG SRO\ROV SURYLGH GHVLUDEOH ELRFRPSDWLELOLW\ DQG JRRG
VROXELOLW\LQZDWHUZKLFKKDYHOHGWRPDQ\ELRUHODWHGDSSOLFDWLRQV
7KHPRGHODV\PPHWULFPHPEUDQHVDUHFRQVLVWHGRI WZRSRO\PHU WKLQ ILOPVVHSDUDWHG IURP
HDFKRWKHUEXWIDVWHQHGWRJHWKHUE\DSRURXVVNLQOD\HUUHSUHVHQWHGE\DFXUYHGLQWHUIDFHZLWK
VLQXVRLGDO IHDWXUHV DQG SHULRGLF SRUHV  'XULQJ WKH FRQVWUXFWLRQ RI WKH PRGHO PHPEUDQH




KDYHRQHHQGRI WKHSRO\ROVERQGHG WR WKHJUDIWHGGH[WUDQFKDLQDQG WKHRWKHUHQG IUHHDQG
JLYHQVSHFLILFLQWHUDFWLRQVZLWKRWKHUIUHHHQGV:KHQWZRIUHHSRO\ROHQGVFRPHZLWKLQDVKRUW
GLVWDQFH IURP HDFK RWKHU D ERQG LV IRUPHG EHWZHHQ WKHP DQG D FURVVOLQNLQJ LQWHUDFWLRQ LV
FRPSOHWHG $IWHU WKH H[WHQW RI FURVVOLQNLQJ UHDFKHV D SUHVSHFLILHG OHYHO WKH FURVVOLQNLQJ
LQWHUDFWLRQV DUH VWRSSHG DQG WKH QRQFURVVOLQNHG SRO\ROV DUH HOLPLQDWHG IURP WKH VLPXODWLRQ
V\VWHPEHIRUHLWHQWHUVWKHSKDVHRIHTXLOLEUDWLRQ7KLVXQLTXHSURFHGXUHIRUFRQVWUXFWLQJFURVV
OLQNHG SRO\PHU V\VWHPV \LHOGV UHDOLVWLF VWUXFWXUHV ZLWK ORZ LQWHUQDO VWUHVVHV DQG JRRG
FRPSXWDWLRQDO HIILFLHQF\ ,Q DGGLWLRQ SDUWLFXODU GLVWULEXWLRQV RI WKH FURVVOLQNHUV PD\ SURYLGH
DGGLWLRQDO DGYDQWDJHV WR WKH PHPEUDQH ZKLFK FDQ EH UHDGLO\ VWXGLHG E\ WKLV FURVVOLQNLQJ
VWUDWHJ\ $IWHU HTXLOLEUDWLRQ WKH SRUH VWUXFWXUHV DUH FKDUDFWHUL]HG GLUHFWO\ LQ WHUPV RI WKH
GLVWULEXWLRQVRIWKHQXPEHURISRUHRSHQLQJVSRUHUDGLLDQGSRUHYROXPHVE\GLYLGLQJHDFKRI
WKH SRO\PHU WKLQ ILOPV LQWR WZR OHYHOV RI FXELF ODWWLFHV DW WKH DQJVWURP OHYHO DQG XWLOL]LQJ WKLQ
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GLVWULEXWLRQV RQ WKH WZR GLIIHUHQW VLGHV RI WKH DV\PPHWULFPHPEUDQHV DUH HYDOXDWHG DQG DUH
XVHG DV DQ LQGLFDWLRQ RI WKH UHODWLYH GLIILFXOW\ RU HDVH DVVRFLDWHG ZLWK ZDWHU VRUSWLRQ DQG
GHVRUSWLRQ ZKLFK UHSUHVHQW SDUWV RI WKH PHFKDQLVPV XQGHUO\LQJ WKH IXQFWLRQLQJ RI SRO\PHU
PHPEUDQHV,QJHQHUDOWKHSRUHVDUHODUJHULQGLDPHWHUDQGWKHSRO\PHUILOPLVPRUHIOH[LEOHRQ
WKH VLGH RI WKH DV\PPHWULF PHPEUDQH KDYLQJ D ORZHU GH[WUDQ GHQVLW\  :LWKLQ D GLVWDQFH
FRUUHVSRQGLQJ WRDSSUR[LPDWHO\ WKUHHZDWHUPROHFXODUGLDPHWHUV IURP WKHGH[WUDQFKDLQVDQG
WKHSRO\ROFURVVOLQNHUVZDWHUPROHFXOHVLQSDUWLFXODUWKRVHDGMDFHQWWRWKHGH[WUDQFKDLQVDQG
FURVVOLQNHUV DUH IRXQG WR KDYH JUHDWHU LQWHUDFWLRQ HQHUJHWLFV DQG WKXV DUH PRUH VWURQJO\
ERXQGDQGWKHLUPDVVWUDQVIHUFRHIILFLHQWVDUHVLJQLILFDQWO\UHGXFHGLQPDJQLWXGH:LWKODUJHU
LQ GLDPHWHU SRUHV DQG PRUH ZHDNO\ ERXQG ZDWHU PROHFXOHV IDVWHU WUDQVSRUW VRUSWLRQ DQG
GHVRUSWLRQ UDWHV RI ZDWHU DQG SRWHQWLDO VROXWHV RI LQWHUHVW FDQ EH REWDLQHG RQ WKH VLGH RI
DV\PPHWULF PHPEUDQHV KDYLQJ ORZHU GHQVLWLHV RI GH[WUDQ SRO\PHU FKDLQV  )XUWKHUPRUH WR
LQYHVWLJDWH WKH PHFKDQLFDO SURSHUW\ RI WKH SRO\PHU WKLQ ILOPV VHOHFWHG IRUFHVVWUHVVHV DUH
DSSOLHG WR WKHZDWHUPROHFXOHV LQ WKH UHJLRQV LPPHGLDWHO\DERYH WKHGH[WUDQFKDLQVDQG WKH




SRURXV VWUXFWXUHV DUH UHDOL]HG DQG DUH VXPPDUL]HG LQ D IRUP ZKLFK FDQ SURYLGH D XVHIXO
JXLGDQFHIRUSUDFWLWLRQHUV&RPSDUHGWRPRVWRIWKHUHOHYDQWPRGHOLQJDQGVLPXODWLRQVWXGLHV
RXUPRGHOV\VWHPVDUHFRPSOHWHO\RIIODWWLFHDQGFRQVLVWHGRIJHQXLQHWKLQSRO\PHUILOPVDQGDQ
H[SOLFLWSRURXVVXSSRUWDQG WKXVPRUH UHDOLVWLFDQGPRUHDGYDQWDJHRXV 7KH0'PRGHOLQJ
DQG VLPXODWLRQ VWXGLHV SUHVHQWHG LQ WKLV ZRUN FDQ DOVR EH H[WHQGHG WR H[SORUH LQ WKH IXWXUH
DGGLWLRQDODVSHFWVDQGQHZDSSOLFDWLRQVRIDV\PPHWULFSRO\PHUPHPEUDQHV LQFOXGLQJ IXUWKHU
PRGLILFDWLRQ DQG VSHFLDOL]DWLRQ RI WKH SRURXV VWUXFWXUHV E\ FRQIHUULQJ  DGVRUSWLRQ FDSDELOLWLHV
WKURXJK WKH LPPRELOL]DWLRQ RI  OLJDQGV DQG E\ VWXG\LQJ  WKH PDVV WUDQVIHU PHFKDQLVPV DQG
GHWHUPLQLQJ WKH YDOXHV RI WKHPDVV WUDQVIHU FRHIILFLHQWV RI GLIIHUHQW VROXWHV IRU ELRVHSDUDWLRQ
LHPHPEUDQHFKURPDWRJUDSK\SXUSRVHV
.H\ZRUGV $V\PPHWULFPHPEUDQH &URVVOLQNHG SRO\PHU ILOPV0ROHFXODU G\QDPLFVPRGHOLQJ
DQGVLPXODWLRQV0ROHFXODUGHVLJQDQGFKDUDFWHUL]DWLRQ

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